SUMMARY
The split-night regime refers to lowering the minimum temperature of a greenhouse from 60 F (15.5 Although turning down the thermostats in greenhouses will save fuel, the plants may grow poorly when temperatures are kept low for an entire night. We reasoned however, that the limited amount of sugar produced in the dim sunlight of winter might not require an entire night to be translocated and metabolized. Therefore, we split the night into two parts for purposes of temperature control; starting at 10 pm (EST) we reduced the thermostat from 60 F (15.5 F(27 C) . In the east half, the temperature was lowered to 45 F (7.2 C) for part of each night, i.e., the night was split into two parts.
The temperature in the west half was maintained at 60 F (15.5 (Oliver and Zelitch, 1977) , and were then digested in hydroxlyamine before the radioactivity was assayed by liquid scintillation.
Stomatal resistance of the lower leaf surface of the tobacco was measured directly on several days using an aspirated diffusion porometer (Turner et al., 1969; Turner and Parlange, 1970 The (Clark, 1964 (da) 26.4 ±6.6 29.4 ±4.4 27.9 ±5.6
'Significantly different at the P>0.10 level of probability. Respiration during the night depends on temperature; thus, there was a noticeable decrease in respiration of the split-night plants during the cool part of the night. The split-night tobacco clearly showed this effect (Fig. 8) .
While not quite so obvious for tomato (Fig. 7) , respiration decreased when the temperature of the split-night The stomatal resistance to diffusion of water from the leaves of control (*) and split-night (o) (Fig. 11) . During reproductive growth, however, 14 C-labelled sugars were swiftly transported, primarily to the fruit, and after 6 hours about 40% of the radioactivity was recovered from the fruit. This amount increased to more than 50% by 1 2 hours (Fig. 1 2) 28, 1979 , following a sunny day, sugars had accumulated to similar levels in the leaves of control and split-night plants (see Fig. 13A,B) . Starch was the major storage product, and had accumulated to approximately 12% of leaf dry weight by 5 pm.
Starch levels were depleted in the leaves of control plants at a nearly linear rate to 4.9% at 5 am, after which no further metabolism was observed (Fig. 13 A) . Starch depletion in leaves of split-night plants was rapid only between 5 and 1 1 pm when the plants were at 60 F (15 C) or above, and more starch remained in these leaves than in the warmer control leaves. There were no significant differences in amount of sucrose, the major translocated sugar, between leaves of the two treatments.
Both sucrose and starch accumulated in tomato stems (Fig. 13) . In stems of control plants, starch remained high until 1 1 pm but was lower by 5 am. In stems of split-night plants, on the other hand, starch was depleted during the early evening but during the cool part of the night, accumulated to the previous level (Fig. 13B) and then was depleted again after the greenhouse temperature rose. Initially, levels of sucrose in the stems were high for both treatment groups (about 5.5%). Sucrose levels in the controls then declined during the night to 2.8% (Fig. 13C) (Carow and Zimmer, 1977; Parupis, 1978; Shanks, 1978;  Shanks and Link, 1979; Thome and Jaynes, 1977 The effects of split-nights, half warm (15 C) and half cool (7 C), were much less than would be expected from the behavior of tomato plants grown at constant temperatures. At a constant 7C, little weight accumulates and stems elongate little (Hussey, 1965; Went, 1944) , while at a constant 15 Went (1944) or by the prevention of fruit formation by cool nights in the field. Our success may be due to the choice of short-season varieties, to the fertilization of flowers by vibration of the stem, or because the plants were repeatedly exposed to cold.
Although the growth rate of fruit was not significantly different between control and split-night plants, the final yield was decreased by 1 3% in the split-night plants due to slightly slower growth rate combined with a shorter development time. At constant temperature, the growth of tomato fruit at 7.5 C is one-third that at 15 C (Walker and Thornley, 1977 (Rylski, 1973 Shanks and Link, 1979 (Hurd and Enoch, 1976; Kohl and Thigpen, 1979) . However, plants grown at a steady warm temperature and then suddenly cooled to 5 or 10 C do not recover photosynthetic capacity when rewarmed (Taylor and Rowley, 1971; Crookston et al., 1974) . This irreversible behavior is caused by loss of stomatal control and general tissue disruption (Drake and Salisbury, 1972; Breidenbach and Waring, 1977; Lyons, 1973; Chatterton et al., 1972; Ivory and Whiteman, 1978 (Walker and Ho, 1977 
